Initial Type Assumption A

AO ( 1Saconstr
Ao(argof

constr

Va.a forall z € V
pre-defined type schema in HASKELL, for all ¢ € C

V (type, — ... — type — (tyconstra; ... am)),

Ya. a
() — Bool
Ya.Bool — a — a — a

Va.(a — a) — a

V ((tyconstray ... a,,) —> Bool)

vV ((tyconstray ... am) => (type,, ..., type ))
Vaj...an. (a1,...,a,) — a;

Vai...ap. a1 — ... — @y — (G1,...,0p)

Here, constr is introduced by the declaration

data tyconstra; ...a,, = ...|constr type, .. .typen\ .




Type Inference Algorithm WV

Let A be a type assumption, let t € A.
W(A, 1) is either a pair (A, 7) or the computation fails because of a

failing unification problem. Let c€ CU V.

e WA+ {c::Vay,...,an.7}, ¢) = (id, Tla1/b1,...,a,/bs]),
bi,...,b, are new variables

e W(A, \x.t) = (0, b0 — 1),
where W( A+ {x :: b}, t) = (0,7), b is a new variable

e W(A, (t1tz)) = (60165053, bh3),

where W(A, t1) = (01, 11)
W(AO,ta) = (02, T2)
93 = mgu(ﬁ (92, To — b),

b Is a new variable.



Example

W(Ap, fix (A fact x. if (x <=0) 1 (fact (z — 1) * x)))
W(Ap, £ix)

W(Ap, Afact x. if (x <=0) 1 (fact (z — 1) x x))
W(Ag + {fact :: b1}, Ax. if (x <=0) 1 (fact (z — 1) x x))
W(Ag + {fact :: by, x :: ba},if (x <=0) 1 (fact (z — 1) x x))
W(Ag 4+ {fact :: by, x :: by}, if (x <=0) 1)

W(Ag + {fact :: by, x :: ba},if (x <=0))

W(Ag + {fact :: by, x :: ba}, if)

W(Ag + {fact :: by, x :: ba}, (x <=0))

W(Ag + {fact :: by, x :: ba}, (z <=))

W(Ag + {fact :: by, x :: by}, <=)

W(Aqg + {fact :: by, x :: ba}, x)

mgu(Int — Int — Bool, by — b3)

W(Aqp + {fact :: by, x :: Int},0)

mgu(Int — Bool, Int — by)

mgu(Bool — a9 — a9 — ag, Bool — by)

W(Aqg + {fact :: by, x :: Int}, 1)

mgu(ay — ag — ag, Int — bg)

W(Ag + {fact :: by, x :: Int}, fact (x — 1) * x)
W(Ag + {fact :: by, x :: Int}, fact (z — 1)x*)

W(Ag + {fact :: by, x :: Int}, %))

W(Ag + {fact :: by, x :: Int}, fact (x — 1))

([...], Int — Int)

(id, (a1 — a1) — aq)

([-..], (Int — Int) — (Int — Int))
([b1/Int — Int,...], Int — Int)
([b2/Int, by /Int — Int,...], Int)
([b2/Int,...], Int — Int)
([b2/Int,...],a0 — ag — a2)
(id,Bool — ag — ag — ag)
([b2/Int, . ..],Bool)
([b2/Int,...], Int — Bool)

(id, Int — Int — Bool)

(id7 b2)

[b2/Int, b3 /Int — Bool]

(id, Int)

[b4/Bool]

[b5/ag — az — ag]

(id, Int)

[bg/Int — Int]

([b1/Int — Int,...], Int)
([b1/Int — Int,...], Int — Int)
(id, Int — Int — Int)

([bl/Int — by, . . .], bg)



W(Ap + {fact :: by, x :: Int}, fact)
W(Ap + {fact :: b,z :: Int}, z — 1)
W(Ao + {fact :: by, x :: Int}, xz—)
W(Ap + {fact :: by, z :: Int}, —)
W(Ag + {fact :: by, x :: Int}, x)
mgu(Int — Int — Int, Int — by)
W(Ap + {fact :: by, x :: Int}, 1)
mgu(Int — Int, Int — bg)

mgu(by, Int — byg)

mgu(Int — Int — Int, by — byp)
W(Aq + {fact :: Int — Int,x :: Int}, )
mgu(Int — Int, Int — byq)
mgu(Int — Int, Int — byo)

mgu((a; — a1) — a1, ((Int — Int) — (Int — Int)) — by3)

(id, by)
([...], Int)
([-..], Int — Int)

(id, Int — Int — Int)
(id, Int)

[b7/Int — Int]

(id, Int)

[bs/Int]

[b1/Int — by

[bg/Int, b1p/Int — Int]
(id, Int)

[bll/Int]

[blg/IIlt]

[a1/Int — Int, bj3/Int — Int]



